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Cl1. Current literature highlights
1.1. Pyrrolopyrimidine-based a-helical mimetics
Amongst the various epitopes displayed on protein surfaces, the
a-helical motif is key in a number of binding interactions between
protein surfaces. In many cases, an a-helical peptide sequence
makes interactions through the i, i + 3 or i + 4, and i + 7 positions.
Because protein–protein interactions are central to a large number
of cell-signalling pathways, ﬁnding drugs that can disrupt these
interactions can give beneﬁcial disease modiﬁcation. Biological
drugs are an obvious choice to provide mimetics of a-helices, but
as the molecular weight of such agents usually prevents oral bio-
availability or cell penetration, there remains an ongoing search
for low molecular weight small molecules that can mimic the key
epitopes of an a-helix. A recent publication describes the design of
a pyrrolopyrimidine-based series of compoundsmade through a so-
lid-phase approach, that led through a library to the identiﬁcation of
potent inhibitors of the interaction of p53 and MDMX/MDM2.1
Previous work by the group of Hamilton has described the
terphenyl scaffold system that presents sidechains that are
mimetics of the a-helical sidechains, but this scaffold is limited by
poor solubility and a relatively ﬂexible structure. A recent
publication describes the design and synthesis of the pyrrolopyrim-
idine-based scaffold (1). It was anticipated that this scaffold would
display the side-chains consistent with the a-helix and furthermore
would have suitable solubility and cell permeability.
Compounds were made by a straightforward solid-phase
synthetic approach based on Rink amide resin. Side chains were
introduced by successive nucleophilic substitution reactions with
primary amines, and ﬁnal products were cleaved from the resin
with TFA. Compound purity and identity was conﬁrmed by LC-MS,
in many cases revealing >80% purity.N
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E-mail: nterrett@ensemblediscovery.comA 900-member combinatorial library was generated using a
manual parallel synthetic approach and was generated from pri-
mary amines that mimic three key hydrophobic sidechains in
p53 (Phe, Trp and Leu). Each library member was assessed for
the ability to disrupt the binding of MDM2 and its homologue
MDMX to the tumour-suppressor protein p53. Although small
molecule antagonists have been discovered previously for MDM2,
very few compounds are active against MDMX although this is
an important potential target for cancer therapy.
The library molecules were screened without puriﬁcation at
40 lM concentration for their ability to displace rhodamine-la-
belled 15-mer p53 peptide from MDMX protein using ﬂuorescent
polarisation. Two compounds (2 and 3) were identiﬁed as hits
and following resynthesis and puriﬁcation, were found to inhibit
p53-MDMX binding with Ki values of 0.62 and 0.45 lM, respec-
tively. Interestingly they were also active in inhibiting the p53-
MDM2 interaction, with Ki values of 0.62 and 0.84 lM, respec-
tively. Subsequent screening indicated that the compounds were
cell permeable and were able to increase p53 and p21 levels in hu-
man lung cancer H460 cells in a dose-dependent manner.Cl
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metic of the a-helical epitope, and ﬁne-tuning of substituents
has revealed compounds that are dual inhibitors of the MDMX-
and MDM2-p53 interactions. Compound 2 was shown to induce
caspase3/7 activity and trigger apoptosis through a p53-dependent
mechanism.
2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
The solid-phase synthesis of sultams from resin-bound amino
acids has been described. The sulphonylation of resin-bound pri-
mary amines afforded the requisite secondary amines, after which
the intramolecular Buchwald–Hartwig-type coupling formed the
C–S bond. A ﬁnal alkylation on the sulphonamides followed by
cleavage gave the corresponding seven-membered sultams.2
A simple and efﬁcient method has been developed for the syn-
thesis of benzimidazole linked quinoxalinones on a soluble poly-
mer support using microwave conditions. In the key cyclisation
step, the regioselective N-acylation at a secondary amine with
chloroacetyl chloride followed by spontaneous intramolecular ring
closure through ortho-amine functionality generated the quinoxa-
line skeleton under microwave irradiation. The removal of polymer
support and exposure of quinoxalines for auto-oxidation ﬁnally
gave the benzimidazole linked quinoxalinone derivatives with high
purity and yields.3
2.2. Solution-phase synthesis
A new one-pot synthesis of novel alkynyl/alkenyl/aryl (het-
ero)aryl substituted 3,4-dihydropyrimidin-2(1H)-one derivatives
has been developed. The compounds were made via a multi-com-
ponent reaction involving sequential phosphorus acid-mediated
solvent-free Biginelli followed by copper-free Sonogashira or Heck
or Suzuki reaction. It is thought the methodology, will ﬁnd wide
application in combinatorial and diversity-oriented synthesis of
dihydropyrimidones of potential pharmacological interest.4
Parallel diversity-oriented synthesis of diverse 1-(1H-imidazol-
1-yl)-1,2-dihydroisoquinolines via AgOTf-catalysed three-compo-
nent reaction of 2-alkynylbenzaldehyde, amine, and imidazole
has been described. This reaction works efﬁciently under mild con-
ditions to generate a small library of imidazole-incorporated 1,2-
dihydroisoquinolines.5
2.3. Scaffolds and synthons for combinatorial libraries
A concise, efﬁcient and simple route to a series of bromoindole
building blocks has been described. The synthetic routes are high-
lighted by the puriﬁcation-free preparations of o-nitrocinnamate
intermediates and clean, modiﬁed Cadogan indole syntheses.6
2.4. Solid-phase supported reagents
Solid-supported nano and microparticles of Pd(0) have been
prepared and used as heterogeneous catalysts for Suzuki–Miyaura
cross coupling reactions of aryl halides (chloro, bromo and iodo)
and phenyl boronic acid under mild and ligand-free conditions.
The catalyst could be reused up to seven runs without signiﬁcant
loss of activity and is sufﬁciently stable under moist conditions.7
Nanosilica sulphuric acid has been found to be a new, powerful
and reusable heterogeneous catalyst for the rapid synthesis of
3-hydroxyphthalans via condensation of aromatic aldehydes and
3-hydroxybenzyl alcohols under conventional heating and micro-
wave irradiation. Scale-up preparation of these heterocycles has
also been carried out.82.5. Novel resins, linkers and techniques
Ionic liquid (IL) resins with an ionic liquid environment have
been prepared by immobilising ionic liquid spacers on polystyrene
resin. The properties of IL resins were dramatically changed as the
anions of IL were exchanged, and the performance of IL resins for
solid phase peptide synthesis was evaluated by measuring cou-
pling kinetics of the ﬁrst amino acid and synthesising several
peptides.9
2.6. Library applications
A highly efﬁcient two-step chemoenzymatic synthesis of enan-
tiopure structured ether lipids of the 1-O-alkyl-2,3-diacyl-sn-glyc-
erol type has been developed. Chimyl, batyl and selachyl alcohols
possessing pure saturated fatty acid (SFA) attached to the sn-3 po-
sition and pure eicosapentaenoic acid (EPA) and docosahexaenoic
acid (DHA) attached to the sn-2 position were obtained under full
regiocontrol. This method was extended to the preparation of a fo-
cused library of eight monoacyl intermediate adducts for all even-
numbered SFAs ranging from C2–C16 and the corresponding EPA
and DHA structured diacyl glycerol ethers products for chimyl, ba-
tyl and selachyl alcohols, giving a total of 72 compounds.10
The solution-phase parallel synthesis and screening of anti-tu-
mour activities from fenbufen and ethacrynic acid libraries have
been investigated. The compounds were derivatised with 1-ami-
no-4-azidobutane, and subsequently coupled with 102 carboxylic
acids to give amide products. In situ screening using a colorimetric
assay with 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide showed that fenbufen but not ethacrynic acid butyl amide
members displayed cytotoxicity against tumour cells.11
The synthesis and biological evaluation of 5-substituted inda-
zoles and amino indazoles as kinase inhibitors has been investi-
gated. The compounds were synthesised in a parallel synthesis
fashion from readily available starting materials employing
[2 + 3] cycloaddition reactions and were evaluated against a panel
of kinase assays. Potent inhibitors were identiﬁed for numerous ki-
nases such as Rock2, Gsk3b, Aurora2 and Jak2. 12 In a similar man-
ner, 5-substituted indazoles have been investigated as inhibitors of
Gsk3b, Rock2, and Egfr.13
A new class of terpenoid-like anti-bioﬁlm compounds possess-
ing 1,4-disubstituted-(1H)-1,2,3-triazolic cores has been designed.
Their efﬁcient library synthesis was performed by means of click
chemistry through 1,3-dipolar cycloadditions, and two compounds
were found to act as speciﬁc anti-bioﬁlm agents against a gram
negative species.14
A library of paclitaxel (taxol) mimics has been obtained by a
straightforward strategy involving rational design and an efﬁcient
synthesis of a simpliﬁed taxane core substitute, together with a
click-chemistry combinatorial search for phenylisoserine side-
chain surrogates.15References
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